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E 15= MB flAI £EH£1 SI 2 SSt UEhtf S"SE. 

e i6s a? ^ehsj uoy« ess. 

E 17S HI 8 4'A| «EH2J UEKS 

£ 18S Sfl9 41 Al t!EH2J 7S# UEK3 12E. 

E 19- HID AIAI «EH£| ^Sl UEKS S3S. 

£ 20£ gE *EI 721 ?>= SJ-ESH S«HJ a SI 7St LfEhB A}A|E. 

E 21§ SOI 7221 «SMB!XI:£E1* UEhtf EK3E." 

E 22= SEHHJ SOI 7521 MOS maJQ±H2| SHSft XI s !*!- 3ZHH. 

E 2sJ SP 3*1 2§2J MOS SLHXI^Eig E4'*!E£ UEW ggE. 

E 24= DT M0SM?HXI^E11 2i|^£S UEftS ^SE. 

<ES°I ^MOil CHt!- ^SS| gg> 

4 : FS §3* 

5, 5A : FS 2^ 

6, 6A, 6B : HOIM 3^ 

11 : Eai°! 

11A ~ 11C : EMS 

12 : ±2± g3 

12A ~ 12C : g^ 
13, 23 : sp^ 

14A - 14H : MP g3 

15 : 

16 : SP 

26 : H 71I0IM 

100 : aiOIOhS 11! 455 Sxl 

101 : ma 

A1 : SP US MlHAI^Erl g^i 

A2 : an wzzm Ea*l±EI ge? 

B iSg SOI 7IS #0)1 fgS MOS E^i^EIS ?>= tfEM S«M 5ffc> 2101 Eh 

c snsH ota°| HH30I g& HE fiH 751 ?>= ^ESI &XI M302) B3 72g UER« 9 

S«^Saa ^Eflff Wr S0l(s7 ra Tc^uctor-or,-Tnsulator)#g 7UISJ- SOI ?I5TS A*tt SOI* & 
II S»SAI 7«aH HP. 

E 20011 EAI^ ti\& BOI. BfSfl N90HAI& 7KI 315(1)21- DHS! tf»SK2)£S 7SEI&133 
^^^tfS»^Ea*orS0l«(3)«>SAI ^SEICH SID. 01 S0lfc(3)S P^2| NM0S SBH±Ef2| 

I ws^o^Ei° i *S ili 2S* B sip. hew. oib ±» s^s ais a?i*!£ 
I^as^r^i^iE ■ III (oi*. ts a^j oieko sf?i j goi soi*(3)°i ^ ±tj ge; 
°i saw ssaoi sick 

1°„7 SSjaS &g g«^g^y,g e Z3H2J FS I!=S(4)2| ^Wl gXlE^ ^|0|E 2 = (6 ) 

□i SiiiaS ad. 1, ToiI"a%l6)iri« g^^si moms >oois ^ s ^ (10 )oi sseich sip. 

FS aSSs X^S#7«£ID1 01 FS 12?«(4)CHI 2|5«A| FS 3^(5)^ >II0|E a^(6)asj AKJI^h 371 
2!ES"|SEI01 SI Eh 

S0I = (3) LH2I ±2.*- g^ g! EBS g^(E 2CWIAI= EAIol-XI S1)S EAISWI SfS §3*011 g*l 

I ?«oii a4(6)l soil mm #s^01 tiioim n H a(E 20tHiAi= eaiswi sdh g^a 
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oi stp. 

s(9)S sgiQi an ESJS 3^<E 20011 Ale EAIfWI 3^)01 S0lg(3)0tl S*E|0| 21 
t»£H SM BOOM NMOS ?2WA|£ OV, PMOS ?2MAIfe 38T Vcc7h FS 2^(5)| ^[§^4 

5a a^g soiS(3)oi #eh7> am, n Ha ±» gs? z*a 27132.1 sa^ ^sq. 

s«f e 2ooiiAi ap 2*1 ngg a bis sojs shai soiaow/da mp^i ss?s£ 

gsfe 72E *§2tSQ. 

£ 21 £ SP^7r gS^U #EH(HI 2J= SOI ^2.°\ Ng MOS M?HXl±Eia S3 U-Ertf B3E0I 

Q. 

c ?lfHl £AI^ HI-21 a-OI XIXI 7I50) #0)1 DH€I £+»SK2)0l «gaffl OH SI £-51^(2) #0)1 SOIf (3) 

§ I^eiq So Sol lhch imks.i fe Eaa s^( i a ±a± 3302)01 t^aa na°! a 

= 31°! 8^(11), ±3.± 825(12) HP*(13) #<HI »IO|M tf»SK10)» #5(0) 7H0IM 3^(6)01 
«#I'Q. 

013*1- ^«£J SOI ^i£J NOS-SBOTiEIW/J SP^(13)°I S= S. 222HT0I 

c|o ««m i Us^ a*oF)i *es as sa at« eoh aa 2*1 BV7 r stsm, ap 2*1 

BV2I ( [fei<Kla^ag S«E VdTb&P-. CM7IA1, £ 222J hq s*m «*«£ 

9-711= AJZMS 7I52S «!■ #LHa10IP-. 
32HA1 E 200)|A| EAItJ- MP 2*1 USB ¥(9) if g««fDI S.P¥(13)S 2*1 H§5r= g- 

«™q E 23SSP 2% MOS §an^Ej 721 £±|Bj££ U-Ertf tfSSOIP, E 

230)1 EAI& Ht£t 90L SP*(13)£ fiP EOT PB1M 2|«A| 3« aSSD. 
Eth E 240] EAItt fcflffl-'SOl 2^(6)2h MPf M3» EW^ ML (EOT PB20« 2JSBA1 

£) 2! ^11 ^OlotEm t> DT(Dynamic Threshold) MOS or= 31 E ®*i&U. 

ziPHo, s0 | mos Eejxi^E^ E 23 E= E 24011 EAI*^ Hr2r IT0I, MP ¥(13)1 S^l 2^2 

51 asgfEiorali mSfl^l dh° si«lxiDi e 23 s e 24ohai eai*h ^sei mos mbs^h. 

CHIA1EMP^(13)^ SS^S ^EH£) g?£h D^WI2J ^01 a^lXl ^01 MPh^oEXlS 

^E?f St,f# gPflS£ SlgOl Si SID. 

Si* b 3m 5i^«s«5i ai »sa astasia *«£i= m es^^i «I2 e^Eiy s^2t, « 
ap «S S|*jjo|E wn«i^¥«a5 hois S^a. fe^i ap^wi zwms. a^aoi 

£a ohwrui rris uYS-n 2-XI2I €71 SSg, XI XI 715, DHU i^tr^ S SOI S°i 01^013 SOI 715 
71 SOr^ L M ?m|l£S"««SI£ Sit E2!«°l 111 SfEJII g^2L ^71 SO IS LHOil ^^£5 ^71 

a ^7i soi£°l ae]£ fi sfa r £^fe"f 2 es«2| sci^sk ^7i mp §^ ^01 tioim ati 

S"aWAVfe^WE 17H2I MP a^ii 14 ?UI*U1. (a) ^71 MDS MSJ^l^HCHI fi^ofe 
™S ^lP^5 ARB *OB^ 9311 a Tb) ^71 dS XI 3 AliKHI 7I^Sf01 £71 MOS M3!XI±Ei 
| HlSM nai "BS*^™ ^HI«lS/ «3J 9311 (b)fe C : ^71 MOS MLH^^EISJ 71 DIM 
bewr' 49| aifflE 13H2f fill ^EHflS^Ei #71 fiP S3 Oil 0|S^ Hg S*l Si 2S£I 

^2 a; 2 : (R. C) / td < 1* °^S1E^ #71 MOS H!H73iE1£J SlOIOrS IBSt ISSrH 2iP. 

s^g(H| [QS BJ'ESI §XI= #71 ffEfl §»2J ^711 ^JHEIH °JP. 

S ^SOfl COS &EH WW 715, DHS S! S0ls°S OI^CHS SOI 715 #011 SSaDt 
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21 sp aiw oisl a" await afsa ; ■£?! ^ i-si zm^mz « 

« ohrarm me t)nz«i xhh±= titi ->|=i- DHg t*2W S S0lg£3 QI^CHS SOI 7I2" £011 «£EI= 

h? bhljff &i hi a ' H2sjesi z^i £?i soi#2j asa sci 
S^tSwa i McT-"2f ~7i sc §« £wi Tfloil tf»s« thw^bai ssa= nom *u\%\ 

a I I^E SD *S^*Ef£7l HP SS|M OISS 2® 2*1 SH" 2£2| 7WKQ) td : £ 

(R- C) / td < 11 EWKa SJD. 

a om,™ m» Hn=«i »jhM-A1 ^71 US 2 IT 73t> R= W : £71 SCI ge?MA-l2l £71 

S**i8 III §71% e 242T?ToTm> 10f L : £71 SP S^OflAISJ £71 US 

il M SS2J S5l MOie S=g JOOIE BOI BtJSI 301. U, : £71 SOISSI p : £71 

SCI i^°TH|7ilt,^S ir on , {R=( p • ( L ■ t«')>^ sSt^P. 

« BhDtm m= ui-EHI ^flOIIAI £71 SCI*= £71 SCI 332^*9 Sg-EICH £71 7311 Si H2 PJE 

| gig ^| i«[f eiaSra ttaaW as* strera. £7i set a ess nasi 

S Si ll J H2"SeH^«21 S aCHE 81*01 °JStJ- £71 SCI^ £011 «HS» 1 

2 f ^Ji ft?? t^II □V^aisS £7i als iwa sci ^71 s^g mi hj\ 

2AQ. 

a B^fx ms bvctn S-tKHIAI ^71 SP S^S ^71 SCI 3^M7|- 7fetl SCI gejM 71^ 
UHSTSP ailfe «5i SCr^t 7hi 4KHI S«EI= ?1I0IM 3^ Ul SCI P^ it 

t^m 2ici7 

%9\ x-nl S iz iefsa s^s oi5 safe ^71 sci^ tm □«* ^saoi ao. 

a B^m, ms wcjai ^TiMAI ^71 SP^= fe v 7l HI S H2 H^j|| g«2J TJOIM ^ ^011 AI S! 

1^5 ^ |P °f iffhia i^wi So i n Sjwm ^71 sci^ #7i sci ^ 

S35h°^7I MOIe : boi gs«HM ««aDl £71 aDIE 17H2I SCI £71 H 

§|-^=l 7 ii2°fei 3ii l°H2 &eI a^a £ w^i- £7i sci^si a^ £on 
tiioi^s^ a sci gej^g 5*mm £!D. . 

s -aOII ffEa SXIMAI. £71 SCI a^f £^1 SCI_?^71^£ 7fe^ SP p«lE . 7I| 
««"St 5"ti jiioie = = a CI aajM 71s g^O ifo^ TH^S 7 1- AlLfl, £71 ^! CHE OH 

2 SIP." - 

a Dhrami H^q:^J| wjMfHIAl £71 a CHE 15H2| SCI ^AE.'E £71 711 DIM 3^21 TflOtM ^ S* F 
| f.&cj SS/f|8 flSSS'^l SCI^ ! g£EI= HI SCI 2?eiSa. £71 7II0IM 3^21 711 

oim"*!!^ aCS alS i £M sil £7i sp* «m t^a= H2SP a^Mi st^m ap-. 

s o^nil r&s Bh£jM| »*|(H|Ad £71 SCI 33= SCHE ^¥7F £g^0il SSEie HI SP 2^1, 
lli ^ESCFE feS fl|2 E2«2J SES ^2 2iCK 

SU- awi- hi °-' H2 Ba^ficT hTe3**°J g^S- SE7h ^711 SgEIDI, £71 H2 S 
P &E| |- s H 1 H2 *S SCI S^S £71 HI S H2 

S«°dhl^ | «S a %2oKKoi "^£71 HI S H2 ?S3B 74ISS S^hCfl ^£EICH, £71 HI 
5^=3 SCI ««i H£lfrt7l SP a^DI%7l HI SCI 3301 EIDt. £71 HI SCI 
^ a H rS H2 M'SlT gS^ ^ abTs£Elffl. £71 HI §1 H2 *g »Ea ^ 

£7! HI f H2 *S SCI a^MAf £71 TIIoTe 3=°) S£ i§ 7|£l SS^IOI ^£EI2 2i 

5. 

a bkxm mM wch SflHAI £71 HI ^Sa HI ?332h HI *" PiEa S^S ?>H- 

S 7 rH ^« Efli ia^H2 ms.n a^i 7wra. £7i hi s H2 &eh a 
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sjg yv^v xill S M2 KEH g3 2.KHIA1 QIOT*£ B*tf2| g^Oll #71 S0lfi# 9»K)| ««£|DI, 
#7| Xill S! SI2 BTE3BI g^£ ZW 3I1 3! H2 ?geiSQ HI £3*21 fl£S ^SD\ W7I m 
ElOi 2D. 

a ^gtHi ysai gxioiiA-L #7i «n ess gej^ an ^g^a- an ess s^s sa, 

#71 H2 BSM g«£ S| 2 ?S^2f 32 ^£ ffiCSI g^S #71 7311 S! 7312 SJ-Erdl g 

Zj-^ THE 1 SI »2 BEH g^ ZKHIAI CHSfofe ii^£2J g3£S ^SEICM, #71 Jill S Xil2 e>E 

a g^^ zra hi s xii2 ^g^aa an £a«2i §£e £E7h wtii gsaa, #7i W12 sci g^ 

£ #71 MP g^2j »ft#2| £2 g^Oil #71 HI 9! XII 2 Sgeia- 70 3 S S*h= H SOI S«HH 
B Oil CBS BES SWHWAL- SCI 3«S 2S*W SCI #S?H MOS M|HX|^E1g OR 

sm, #71 soigs THii =n2i xii 1 g^ni- #71 an ^ ^busde bfs 32 ^ ^2 g^i 

?>H, #71 MOS M?ijX|^Ei^ #7 1 M) g^ #011 ^£EIDi, #71 SCI tS^H MOS M^XI^Ei^ #71 
H2 g<* #D1I ^^£|0j oiq, 

s as oil [qe y\m qhh= #71 j\m^ ess 3x121 sbb ^tSAi^pi =sn?"ot ?\m$.\ 

<391 Al ^EH> 

Else gj"S2| ni flA | ^ EH oi d^og flM B FS CHI £J*> SOI :?£2J NM3S 

M^HXI^EiBJ S3 gSEOID. E£h E 2= E 12| A-A B9« UEV& B3E0IQ. 01 

M2j EE? CHI U-Ehtf tJFSh ^01, E&il°] g^(11), ±2.± g^(12)°J 5& 212 S3 CHI 2J» 
^□^(13) »W FS ^9#(4)# FS 2^(5)01 ^^SQ. Ol^lAi, SP^(13)^ Ea°" g2|(11), 
S302) MLI g^(14) g SCI g2j(14)£^Ei 3S-EICH ^^£|^ g^fi 2J0|t»"Ch. 

SCI g^(14) ^ gj FS 2^(5)2J ^'^ ^Wl 2^(6)01 ^^^O. TilOl^ 2^(6)^ SCI 

g^(i4) ^[hiai^ Til oi e A^°r(io)e mm ^^eidi, fs 2^(5)2j mz- m\M~ fs m^mwm i 

^« Ett, E 1 51 E 2N EAI^I SCI FS 3^(5)011 CH^H S3 £1 

^CHI ?lxltF= SCI^(13) £H» ^S^a. 

OlEi^ 2|»|AI, g^(11), S^(12) S TilOl^ goi L 7I0IM ^ « 7)|0|M 

3^(6)^5 0|^CH2 ICS E2HX1^E17|- ^SSQ. 

OlEltl- FS £ El Oil 2]^ MOS M?HX|^Ei^ FS 3^(5)CHI "2|& ^3 ^I^OI ^^hH 2i= ^1^ g 

SCI g^(14)l M2\t! EEil°i g^(11), g^(12)£J 2IV ^^^2j SCI^(13)S^E1 SCI 

EEII2' g^(H), g^(12)Dil 3jg Sg-EI^ SICK 

OlEi^ =?Z21 MOS M?HX|^E1QilAi, TilOl^ I=J}i| t ow 71101 e 901 L » TilOl^ ^ V£| TIOIM £ 

^ C~ U^IQII LFEhtf IS ISthCh. 



SCI 2^(16)^Ei SCI g^ (14)011 OIS^ Hg 2^1 3^ 73*HHI 
SCI^ (13)2] SCI TH^t ^I'^^S^ Til 01 ^ S^(6) oh2J A-A ^QilA|21 SCI g^(14)2J ^Qil 
2jtHAi 9S^CK. SC|^(13)2J SCI g^(14) OI2|2j g^^ TilOIS fiOl LCHI HI^HAI #gt| 

3 ^oj jig go, 3 gg^ ^|Oi °X7\ tlHSDih 3 73*^ SCI g^(14)2J 7$tM HloBAi ^AIW ^ 
Eil^0|7l tm^OIQ. 

EU-SI- A| , e P : 2^2] Kc : TflOlM >+»^(10)2| HI^SM, p : SCI g^(14)2J UI73*, U, : 

SO IS (3)2| ^ ^ni t„,S oF3, SPIM EAltl" 2011 Al SCI 73^ ROI IS^CK 



g^l 2CHIAI2] TilOlM 901 L£ SCI g^ (14)011 A|2| Hg 2^1 2^ SS2| TilOl^ 

2 = (6)2i 71I0IM 901 ^ F 2J 90L 4^ai 20ilAi2J "711 01 S ^ SCI g^(14)01l A12j Hg 2?| 2^ 
SS2| TilOlE 2^(6)2J TilOIS ^ £t> p 2j gOI^h SD. Ol^lAi^ SCI g^(14)0il A|2J Hg 2^| 
SS2J TIIOI^ m ^tF2| 901- Til 01 e 2^(6)2i Til 01 M W ^ 7i2J 9H, Til 01 M 901 901^ 
71I01M .3^(6)21 TilOIS 901 L^712J 9£ ^gnhOI 2M IgtKQ SiCK 

2Q1IA1 TilOIS glf C(F), SCI R(£5)# MOS S?HX|^E1^h 

M^2i ^Ef^ f(Hz)CHI 71^ AIMaiOl^ ^2tM 2juHAi 1^2J f 3?h 500Wt 0I^2| 13 

^ ^^-01 fi^EI^ g'^BFE SPI2J 30il LI-EHij El^hS, MOS M^HAl^Ei^l- 2^S^£S 

2# ^atrach. 
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-t^ 3011 1, 21 aiStKSW 3* SPI2I ^ 4£ (SOT 4 21D. 



SEH21 a ™ ?If - ^ igi iLH m hoie * hois ±ht^ $n t C! 

w|1 ^.08(0 • «.), Ko*.9, e .=6.86x10- w (F/c,»), f-10(»)BI n. WIS 5011 UEKS 



'ax~'soi p-K <,*<,•/ 

01 [ffl. TflOlM i»S5f W=0.007(«r0,_ SOIS ^ W0.1(«OS ^'<2.52> 3, 

«<1.59(/.m)Ph Hfe ae? 53 1« swra 

rlTI o W1 c miol ami MQIE am B^FOji/jo, jjoie S =(6) MU^(13) 6HH £ 

ii^g-^g^r^ o. D . msw,"<(i/2) < i.59(«)>^ a= »er 22 21 ef-i«»ra sich 
Soil ill asTsa isi g^sj 2hhs « 4= sia. 

E4Sg e^o) jai Al «EH°! S»21 £H »3 UE^ ftSSWMOia. 

§nf "awfefS sloiyS iilri^Tfe^ ■ 012121 mania* aaeo. 

JIHrtlAI. B?fl S308AI *4TC 4B SlgSKM R - C- Kill EWfe XW ^§ * 
'«*K)I »£M SSI gTU^D. 

H 113 SIS II %Si 5w© §8 weTiSi * V» s*w ^ as ^ 

^'^Xa ^nor^r i< n^°^ty- iL^E^DlE^^ oi^ 2«oiu«s»b manias 
I SaacS hS^^A nfeKiM afei SIS Cons »ieir « sas meoid. 

« sois st ?n t„ ga Jioim « t oiasi maaiaa amoo. 

S aci SSi ( S» Mtffefs eiry^M(i6)s^Ei gens aa Eaes s^d'). 
^ aiohaie ^§sit:i °^ gzfoi ^^tt &e» s«e ^ ao. 

Dl in, 31 2.^^ e^KHIAI aCHSI TflOlE ^ W ^§t,^SW| SSB S=MM H^IW 
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Al SI22I §*tf1= SOI :?22| MOS.^HHT^EIi 21 £ 2JD. 

cp ^i! 3°l fiqsi ffe, HI Al «EHSJ SOI 722| HOS E*!7\±E.UY CPU, DSP, Id 

DRAlX SRAM §21 ffEM Sf Wof OI«H£ 3?= ?H*. « AIB2I ^ % 
S 2|0|t»Q. 
<302 flAI ^EH> 

HII Al **Ha O^CTS SHA1, 4^*1 1, 4*TC 2HIA1 l§5h£ 5H0IS glF C(F), HP mt R(Q) 

S^ft DT NKMWWiEl 1B*IM fl7*fe AS AS AIB t«(s)(H! AlgaiOld 3 SHU 

StH/TilS a» 3qS AI2 XJ\ 50ps 0IS12I 2^ AKHI/dE WI2| <*tt^ 6011 EAm 521 B 

^ShS DT MOSeaiT^E-PI BS32S -l*!^ 21 W3o12P. 



NE IS, p=0.08(£i- cm). Ko-3.9, e D -8.86x 10""(F/ctn). t^-50(n)B! UH- SPI2J TO UEK2 

221 7lioiM * W. 711 01 M i^et ^BD tot 9! SOIg sj- egj W1 EWH SQ. 



w " - ■ -1.8*10* 



'o.y' ( s(>: P'A i,'S a 

di uh, TiioiE asw ?n t 0 ,=o.oo?(^)s sra sois sj- t. 01 =o-M*»)s sra, <r <i.26> ^. 

ff<1.12(Arn)>?|- El= Jffler 22 31 B^SFS SCh 

a?' ^lliii ^~«aa swftS iaa Wwmaisi h§ aw si is= atresia tnsm, 
2| 2HHS m ^ sip. 

tF 3312 £AI «EH2I DTM0S— 71101^ S^(6)3> MD^l B^= 0121 = £ 1 S £ 20U1 UEK2 221 

E 7£ 3312 gAI ^EH2| g*|2| ^Xi &B2| ^Aig UEM SS^»EOIQ. 

S '7g g5SK)), BM SUCHlAi DT MOSEejjXI^EI 1B9IM H^^.ils: SB- XIS AI2" t«,(s50 

PS )1 .tfStCf. 3513. B» S1201IAI a^ev =n to., 9! SOIg ?i 5-M t«, ^2J 7II0IM * V 

oi£i2i ajEraiae sst?D. 

' Tfl^tlAI, B?« SI 3011 M 4*^ 7g ^©ohd (P. ■ O/t^ll B^S^ SIOI G\m nO\^ %,<M It! 
D. 

□SIH, B5H S1WAI 51CH Slg JflOlM ^ ««* B^ DT M0SMS!7;iiE11 it!th= EDOIOfS UgS 
0121 BOI. flAI ^EH21 &E» 3*I2| m -[(R • C) / t M < 1}g OlgSKH 9fl tS 

era 5i?i [ffl^mi, ai*« *tfiM #B2qi ^bs? b^ohb ?i^bai a^Ei= as. aai xis 

UM SIWAI ^§2] AiS 2Eh XIB AIZKHI [HshOI B§ S^OI Phst.^ SICH ?Hg 7)IOIS ^ g» 
5l?il oi^lW 4= SiflHl o1=- sSlg StlfJ-D. 

-OI2h STOI B2 Al ^EH£) SOI ^22| DT MOSMgHXI^EI^ MP S?l HgWI SiCHAi , 7I0IM ^ I. 71 
0 M S»W 111 tl 3! SOI* =t U,71 [^! 6(^! 7)1! WE« flWHl Si^l tlHSM, 2^ 
=Sf AIMAIE g5f >E71 «§S17;i Bl S^OI 71s^ BTEM §?JM 2# ^ 2iQ. 
E E 7WIAI EAItl MS?»M0«AI= 71IOIM « *g slg^JB ^€xl(*ICH tH§ TflOlM ^ ?U)S ^ef 

W 2 22DI. P^OI 27H 0IS2I ©£^02] 5t}2| gOflE ^ 2i= MOID. 

□I UH 6S B^ohS B*IHA| SDI2I 7KIE. ^ VS ^§t^£SAH fi^EI= fls Sill 732 AI2 

ti™50VoTol2T ^ AIHE BSS S2TOI 71s^ g^lOllAI S22| ^EH SOI ^22| 

DT MOSM^HXI^EHg gg 4 SJQ. 

3HI2 Al ^EHOflAlE H11 4'AI SEHSf DKS9WI0IOI E 5HAI UEftS BOlOe MS S«M 2|fi- M 
C iiniS ibS HOIEKCC l)2| X« «fiOI 7\istlL\. BX|, 3HJ2 Al *EHI»A|2| ^Sg EfEIOIEI D2£ i! 

s km Afs aizm„2i7 tioTs i+afW =n t w s soig ^ =jjo t, e , i2i mm * i 012121 nerai 

Elg" 2|0ltlD. 

7312 «AI *EH0IAI 71* HIM(101)M 7I«SEI£ aOIO« fiBH iSHIgs £ 62J B74I S11, BTjl 

si22f feral i dslraotW fifi SB aib t M , tiioie ^ v 012121 neraiEis sfowe b 

71121, E 721 B71I S13 S S1421 ii« 7l^t- e ^SZlgOl SP-. 

21-7 



m ) 999-0076552 



SID. 

<SI3 £AI ^EH> 

I§EID I S6ik 2^(6)2 rWtHI ^(15)01 *saa 

^ ^HfV* Jtf-£S □ 012121 «2?°| m i^i S£(N + )= ggHOi SID. 

i" g 2i(12A)£J NS «£« £5100= *££0IDi, 3 01313 >tt «£ft *E(N )= HfeSS 

^g£IOi SQ. 

*m TflOlM 2^(6) «t«°l S0I«(3)MAI S»*2| SP S^(14A)£| PS tt£« ^f*!; j|*f S 

Sign, s.a ssiawsi ps i&b £&(p°)= *□ sau^sp- h^es abbo-. 



SP*(13)2| UlXlttpft 73ohAIH ^ 2iQ. 
i-'rnoi -l^usrai c HI-9I- STOI SHI SS(14A)2) M£M SEc2) 10UH2J M=l ^ES HP 

mew. ai *ai «eh^i 4*n* Kr wisi ^^ .ss eev ^ sto. 



MIS |°i HP g^(14B)°J H|JTOp«rf).00B(O-«), HP ge?(14B)2| 5v =1 t*rf).02<*»)£ OS 
2^01 ttAI ttBW WffTOIOin. K.-3.9. e D -B.a>x1(f w <F*.).. f-lO(BHz). MOIS tf»Sf 
V=0. 007(^)2] 2*. <r<5.0> «* {W<2.23(^)>^ £1= B2f 213 Bit STOKS *P. 
a o, 5 ^ m qef S3 5B2I H|HS*P, 393 flAI SEHSl **=.M1 tf Al I *EH2| 72M HI 2tlAI 

^ MD ««(n«2i °f £=n gaa s«(i4B)£i ^£ 201m wis m?hxi^ei£j %m SE[ 
ap swa)1J fekr« B»ae aw sbh ao a?i «ra mos sen^si a« ^swi 

?| 2| SHI Ai iStCh 



e ^ nil sr ^ siQ. 



EJ[f 5eM ^^^CK □ %. ^SSS FS §2§(4), FS 3^(5), >1I01^ 2!^(6)> 
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EBS! S^(H), 33(12) 5! W15)s *«tt££*l B3 £AI @EH2| 751 S£D. 

ce kw a-s°j AIM S0I*(3)2| *tS4*W @££! B£E fe£ P°2J »£H S3= S0ls(3)g S 
§ S£Sh2&Ii} 22S0I fiP 2'ej(14B)3t BQ. 
<HI4 Al @EH> 

c ,ie a «^o, a4 «ehoi so, r^g- MOS H!!!XI±E-|2| S3 751 UEftS 33E0IP. E, 

I iil e foifAi ul^ is 752J b-b 33011 gstro. 

c hah cAi*h hkh ani T)i die 75i=(G^£l S3 Oil S«J(15)0I -figBQ-. EHI2J S^CH)0ilAI 

I»(i5) fa a 51SMa^(6)§"iii oS^I «««Ta. srfi«(3)2i ^oraga- =a 

oi"^CTMiR^oi M&j s-s ^5(N'i- TafeES. 3 0|2|2| 22?24 N@ e£l £E(N*)^ € 

M*KM S0lg(3)°l 2*401 i£i g^(12B)°l Kg §£1 fe£(N )= XI&SOIDI. H 

0I2I2I MS i^i SE(N^ 2oE3 flSEICH 2JD. 

*hh -ui ni e *i=[fi ■ AMM511 m*2l SOI* (3)01 Al S«H15)2| 0tEH^££ SIXIol^ 230I SP 2 
«fl4D)0l Iffl 'lloiM WrOffl^SS sWHb 2904Q0I BD. fiP 29(14021 

^ a-g s£( P )e fl^ss ^saa. sn 29(140)24 ps i§£1 ££(p°)= su 29(i4omp 

lT*£S gg^Q. [Q-SJ-AI , EEJ3 29(11) S 29(12)24 N + 292121 FN Btrag 3* MP 

g£(14D)tHI 24SHAI 

HU cjioi ««niB) qi ^« i£x S«(12B)E sfeB (15)21 0|-EHSj£S GUM. TilOlM ?3 = (6)£4 S! 
@S9P. 

a FS ««>i*<4), FS2^(5). 7I0IE 3^(6) 3! *«!<15)2| ESSE 9011 Al EAI*t 203 0A| 

@EH2| 752* D1S.K7W0IP. 

n\QY srni = ejn5) 0ffiH^°S *m*tOI S0lg(3)°l Si#^0il a«H = MP 29(14D)2| g^i SE 
5 . 4«l^ ISl fiP^(13)l| UI^Vp « 73ShAll ^ 2iP. 

H wjtt H4 2AI «EHH1 MI3 Al ~@EHS.t- HI -flAI @EH£1 72W. HliiBIOI S1CH 

4'*r?ffe^ 7IIOI ■= ■= mi ^ ^ 2D. 

E-^ EEJoi 2-^(11) S 52.i §e!(12)2) ^ S^l^ PK g^3^ SP S^(14D)0fl S]MM @ 

«h?i meoi. Hen°« s^od ^ i£i s^(i2)°i h* g^^s^a°i s^ssi ass etav ^ 

Sou E^Oll ?57t 4'9^P. 

£E*H =a°" g^(HB) S ±2^ g^(12B)2 SD S^(14D)(HIA1 71I0IM 2^(6)24 g£ «■ 

*»os"abi di -ssaoi uhswi, sp g^.(i4D)2i uihsi s= se p°?i xb^ «s 

AI2J MOS MSjXI^P°l 3^ S3 011 STS^-i =E SQ. 

E 110U1 EAI*j- W ^AJ -§EH°I 752J J3I5 ^S*0. S>&. 70OIM 3^(6) * 

^(,5) «g 7:124 E 12011 EAI*H BM BOL B^S *E5t P"S1 S0l«(3)tHI CHtH 7110IM 2 

= (6)1 nTiHSA-l PS S^S 0IS(31)M (0111 S3- E^IF 5x10 g±S 

30KeV£J ?S OlIUXIS 0IS 5?ej)m01 P% ^ESIl SS?(24, 25 )S @gtha gAIOll, §=-1 
nia , W £ » -,751 ^S14H31 N'-w SE C EH°! g^(21) S SE i£i g^(22)g «S*IP. «E 

«(24 g^oi Hllfol TilOlI S=T6)2| §2 °o^S SS«HJI @S3P. 

3£I2 ^(15) «g §011 71I0IE 2=<6) 5J *^(15)S Oh^SS tlAd DAI §=11 

AN E llOflAI EAI'S!' 2=P. 

gi(12) OlfflsT sIsTsistS SetOI MP S^(14D)0I sp. 

<rJ315 ^Al @EH> 

c ,3= a m»o, m MM -gBieJ SOI 752J MOS SSAIiEHSJ B3 751 UEftS B3EOIP. E, 
E 13l E lOilAI SJiti S3 752J B-B B3M -^S^Q. 

c nmi caw Hi-51- 901 71101 e t^=(6)°I S3 CHI W15)0I aS^P. E33 S^dUWIAl 

I4i5) orawsf wSitoi i^so"s(3)i 1 swToT asa^ =ai3 g^diosi Ma n-i 

^crWi-= la-xcs -i 0I9I2J S«E| MS g^S SE(N 4 )^ HfeES gSEIOi 2P. O^I-XIS, 

21^ W^oBwil' AS! orai^s soi#(3)# s»*t& ssiozoa ie 

g-g feE ( N -)S TaSEOIOI, 3 012121 §^2| Na fl£l feE(N 4 )= USES gSaOi 2JQ. 
t.m. TtlOlM ^ = (6) 0hEH^2| S0I«(3)HA| £S^2| iiP S^(14E)2) Pa -gE(P")= 751SE 
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3 tfgEIDI, *»*£| MP 22?(14F)2| PS g£l £E(P°)£ MP 23(14E)MQ H£ES A39P. 
E FS a«*(4). FS 2^(5), 7I0IM 2^(6) 9! *B|(15)2| 7SS E 8 SJ E 901 Al EAIt^ 33 #!AI 

^eh£j 7I& D^raoia. 

qiql ami ytme w=(6) OhEH^2.£ miSKfl S0lft(3)SI »»*0| SSEIS SO 2^(14F)# 

pI lIlXll S SID. 3 aaTfe "SEHSI 75= XIII MM SEH2J 75011 UiaSKH SOI 

Til 01 S 4 W W ^ S!Q. 
t£ 6h< w tf c M oi ««(iic) a ¥g g«(12C)l S0ls(3)e 5»*K)I ««h££*T. EM°! 2 

°>ri'n"°-i"i2^ 2^(12)2] N + 2321- MP g8l(14F)2| P° 2^0il 2|tt PN atiSOl 2*1 t^SEW S* 
5i IIHSOfl Stf ^(junction leakage)! ejHW ^ SAP. 

E 133BAI EAI§} 7315 4'A| SEH2) 752| SI5 »S<HI EH SB 2S*KP. Sfl, WIS 2^(6) SS 22| 
931 M/d SO 1 8 (3)21 «t**OI PS 1£S§ Sfl»KN §£M ^E P°2| BJEJI 2^S *««*D. 
HEIH, »|OIM 3^(6) S2 * =«(15) SS 22| BMMAI M^M SE P'2| SO IS (3)011 CHtl HI OIS 
*l = rsW Ol-^SAi N» M^sl gAI- SI 2 OIS ^stra N"« SE Eai°! 23 3 IE ±£± 2 

■ caoi gaj gi gE 5£± 231 %gtt3t SAIN, OIS SB A|2| 3 Ah 5|2 ^ES W|4 £ 
Al IfflSTaM AIMPE ^S! «*F£S BlSttP. 

[DEW, PS g£S2] Al CHI S0lft(3)°| 5f#^(HI *E J^, OEM J 23 S §E E 

.M9 sesTsE "SfiiTi^oiasi 23B 25okq 2301 an 23(ub)oi so. 

naiT "*aui5) s« sou »iois 2^(6) a =em5)s d^ssai pai ns°i ^~mm ^ss-^s 

AN E 1301 Al EAIt!- 75M 2.=P. 
<HI6 £AI SEH> 

E 14- a Bfg2| HIB «A| *!EH°! SOI 75°) NOS M2!7;i^EH2| 721 UEM B^EOID. E, 
E 14^ E 10)1 Al EAItt §3 7521 B-B B30H 

E 14041 EAI*^ UI5]- STOL 7H0IM 2^(6)°| =SW *«J(15)0I ««SD. EE1I2! S^(11)0flAI 

^■^fM'^ B^ES H OI2I2I Ng M^S SE(N 4 )£ USES £S£I01 21Q. □^(■XIS, 

«e^(12A)2| HS M^l §E(H> TafeEOIDl, H 0|2|2| 2^2| m feE(N USES 

*HB 71IOI E 2^16 ; =^(15)] m*2| S0lg(3)0)IAI 74IOIM 2^(6)2| ti\S. OfEHOil ?IS|§F01 S0I»(3) 
5^*lSr«fiEjV 3^01 SD 2^(14H)0I El a. □ 0I2I2I g^OI MP 2^(146)01 3D. MP 
«« (148)21 PS SE(P")= SSES ^SEIDl, MCI 2^(14H)2| PS M£S SE(P°)= MP 

g^(14B)MP USES -flSSP. 

E FS i°ii(4), FS 2^(5), TWm 2^(6) a =^(15)2) E 6 S E 901 Al EAit^ 7313 tfAl 

SEH2I D|-*r7W0ID. 

niQL a-ni JJO|E 2^(6)2| Ul-S OhSHOil Z\xmO\ S0IS(3)2| Sh#^0fl SSEI= MP 2^(14H)1 M 
□ «^ 48)MP~fes , **li 4e^T§*^SA(1. *ttHM 2(HIA|2| MP^(13)2| Ul^pl TaehAIS 

i a»i w ^ siP. 

p°« MP 3°?(14H)S 71101= 2^(6)2| titE. OhEHOII ?lxloh= S0I#(3)2J olS^OlIB ^SSh7l 
DI?0| EEH°l 2^(11) a §^(12)2! N + 2^^ MP 2^(14H)2| P° «2!0|| 2|*J- PN S^SOI 

25 S«EI7f St?l III SOil §^ 2! SOW - SiP- 

E 14MAI EA|*|- BI6 ^Al «EH2J 752| 15 &g0! CHoH S«JO. ^2. E 15011 EAItj- Uh£l SOI 
§01? 51(6) *3 * *^(15) *S 22) EM MAI 2SCHI PS M^l 0IS(31)» ^t>U. 
Ol IID 7II0IE 2^(6) miM OIS ^SS PS §£!B0l MP*(13)2| ShS^Ofl ^SEILH, JIIOIM 2 
= (Sm «3BW 83AI O S ?iTa PS H£MS S0IS(3)S «3l«K)t S0I«(3) S^2! OHU 4r»SK2 ; 
E&^SSl ^ a EIE k tFD. Wll S3 SO IS 5.- iffll W100(»), 71IOI£ 2^(6)2! Hf =n 
t«,.-200(M)a UH, ?S 01IUXI laO(KeV). E^51f IxlOU/trf §ES S±l OIS §P. 

DSM. S0IS(3)(HI CH«I 71 OIS 2^(6)# O^HSAI «! M^M OISS ^SJSW NS IE EHS 2 

« a se i£i 2s?s sstrp. 

aaa «^(i5) ss ^oii jiiois 2^(6) a ^^(15)# n^se obai pai ns §£#e ?at.^s 

AH E 140IAI EA|*^ 75S S£P. 
<7dl7 ^Al SEH> 

E 16S S §"2 (HI HI? £AI SEH3 SOI 752| MOS M?H7a^E12| B9 751 UEK« BSEOIQ. E 
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ihh 1>0I °* SIM tlSI S0le(3A)°l SCI US M!HX1^E1 g^(A1)0fl SO SSI^r 

L 6 |7§§-DTtSi fsWO)™ *«Ha:^W t2(<tlTsi S0IS(3B)£| SCI Effl»±EI S 

S0I*(3A)2| ej- SHI t1* t, 8l = IS V UHOil l*l 4(3?£ 4 6)11 SWKH 8)6 K= HOIS * Oh «S 
g £S ggEIDj, S0I§(3B)°J 2[ =jjh£ §5* AIM SCI (14)01 &2 SXIir £BI3> EIE! 

OIH^ ^5£J BI7 «|AI ^ EH Oil A), fiP 2g MSJXI^EI 23 AIM «j«E| = SOI ^22) MOS MBHiEJ 
£ S%r=- TflOl^ ^ WOiiAi 3§ g^OI 3> r ^oBSD. 

*ra fin MgxiiH g^(A2)(Hl SOI ?22| MOS EBWiElfe §^ AIM SCI 

SSndlQI £^ gg£h£rEH:>l £171 UBStHI, S Ej El (Subthreshold factor)?!- 5 =2 71 B.P^rM?-,Z 

£ saSsfe fsi rfi*ra. s ia* a?i ^soi sows as ss^ ao. 

<4'A| *=!EH 8> 

E 1?s a &rg£J H8'flAI t*EH°! SOI q»22| MOS M»!XI:6E1°I IS DEr3 S3EOIQ. 

e= I7rai " c: ai*i- HWJ. aoi cmoi gemi), S^(12)S S3 £ SfrU-Ui FS 2^(5)01 «gEI 

^in,E twros Choi ga(ll). 2^(12) 23 &0U1 27H2I = 312^(61, 62)1 5>2 

0-^(14) I Oil aCI ^heR, 16)1 2!D. I 17MA1 WJIM * I? B*F0IAI2| FS S^(5) 

SsVh sifa^OBraTTiEi^ wT, lais^(6i, B2) asj ties* r, fs *r<5)<>sl*ei =aa 

^(E2)IhX|2I 71EI7I- K7r El 2 SID. 

|ri ^EHEne io?5r*«aDi. oil ab gB)M(i6)^ fs s^(5)g disi eehis 23(11) a ±z± 
iSd^Tis S awe Saw sratHi?. eWe i?2i aaztsi ass lis soisoi locos s 
II §3 meieis sTiiiie uekhu aa. 

c£*i- »| 0 |E S^(AB) «5 &^2| Era E ItHIAI S Altai ^Al «B|2j I Effl 

Dim' =a« 2^(11 , 3^02) *!£ 33 ^2= E3,E 11, E 13, £ 14, £ 21 1 

aS Sa aw^ian^alwAiE «2 aai *ehmai uem dt mosm?hxi^ei u ch-^oiu §q. 

□ISH*h »ni- 18 «A| «BI2| MOS MgHXI^EIS ?1I0|M S^(BA)°I =aiS¥(61, 62) LHtHI MCI 

"I II =a°i S^(ll), i2i "^(12) S 711 01 M 2^(6A)01IAI MOS Eajxi^Ei^r 

5| W\k~£°kM (in«K««)« ^ Q| SOU, ^2 S^OI 7^Sr01 Sfih g 71I0IM 

Ms) MOS MSi^l^Eia ^ SID. 

<33I9 fiAl ^EH> 

E 183 a HI9 4!AI SfflS! SOI ^?5°l MOS JE»iXI>iEH21 S3 75S UErtf SSEOID. 

E 18011 EAl^ Ur£r SOL FS 2R(5A)£ 47HH1 #5!(SL1 ~ SL4)0I ^xlElffi, ^ #51(SL1 ~ SL4) LH 
t ^,01 ««(41 ~ 44) °-< S^(51 ~ 54)01 ««SD. FS 3^(5A)°1 ©r«S SD^(13)^ 

Sgalt; =afi! S«(4r~44), ±SL± g^(51 ~ 54) ^ 3! FS S^(5A)°) ^Oil 71101 

I 3^(6)01 *«SQ. 

nan HB flAI «Q|jlf FS 2^(5A)£) 21 J? ^S¥0)l ?XH5 r = eP^(13)011AiSJ 7JOIM 

™=Ts')s. \ % *k ™4k km aa aaiKiB, m ms^u. s.. e issj s a 21 a^ lis soi 

#6] LOCOS e^S 12 SEIEIS 3?1I^S UEH-HH SiD. 

L E e^ >j|0|E 7=1=(6) ©*F£| 93 ^2= E 101 Ai EAItJ" 311 tfAl «B»S| BS ^S^h □r^HI 
Sfi' ca^i 53 4 Zaa) ±Si^ S^(51 ~ 53) StfEl 93 E 9, E 11, E 13, E 

I I Eli goV£Ai*f ^iaci^TjqbiD. stJ, as « ai ^ehsi nos ^?H7a^Ei= ai «ai ^eh 

MM DEW ThEI 28 3*1 MOS mSSXI>:Ei(HE az ^Al ^EHWIAI DEW! DT M0S§L2H*I^Ei g Oi-^ 
□ID fQ. 

ni?4eh raoi 729 Big ^Al SEH2I MOS MSHAIiEHS FS 3^(5A)°I s51(SL1 ~ SL4)°J S71PI- Elg 
FS W=?5A)°I "SSjq OHWlIfe MP^(13Ph ^SflCH S1S01, 711 01 M 3^(6) 0bEH^°1 HLI 

61a1°1 Sg ^ aa'sss TmwnVnom * wn, 11112, 113 a ii4oi zm 4 ^ 

Bg 3-^513 3§ g*rOI ?^tB2Q. 

n ajH. =a°i S^(41 -44), ±2.± §^(51 ~ 54) S 7I0IM 3^(6)»S ^SEIS MOS eeh*|±e1 

51 Sa'woi TlToiE iogAI «11*l12*B13*i14)M ^ 2171 UHSWI, 9§ ^^01 7^©F01 EC 
UATim\E~^°i ffiS ESHXI^EIM ^ SiD. 

<^AI «EH 10> 
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E igfe a Hio £AI t!EH°J SOI ?22| MOS M?HA"I±D2| S3 ^SIDE^ @3EO|D. 

c 1QM EAI<^ til® SOI c ai°l 23(11). ±2.± 33(12) # S £D^(13)2| S!^ 6MM T||0IM_2 
= f6B%^ii5 TOO fe 3%6B)# EMS 33(1?). 33(12) 33 £01 AJ 27H2I £9 

eh iB^ S^rf E°«H! EAI* lW imi- Ham 3^(6B)2| 7flOIE * W Til 
|y^i= ij 27^1 «E1 ImsI(63 rW£l 33* «1. = ai2¥(63, 64) 2?S1 3fa3h W22. TflOl 
il^ft&S 3**1*5 kaiS¥(64)UCT2J W230I £101 SID. 

a: MR 4!AI «EH D -' HI9 £AI *<EH2I- DIWI-JCIOIDI, 7II0IM 3^(6B)2| V B2J #(HIA|2| SP 

Ins S Ae aa aSIoe. wwukm kj.e 1921 sta sis* lis soisoi locos s« 

g §2 M£IEI£ 371I21 DEUH2 SID. 

cc t= a io| «2jni), 33(12) St, F 2| BS £9-5 1U £ '3, E 14, E 21 1£ 

DWOTOID e4 W1C °MM t*EH2| MOS E?HX|±E1= All 0AI «EH(HIAI UEKS 

!□ ai a« mos lajjiadis «2 !ai IWmai ueh* dt Mssaa&Ej 5 ffl^oiu #d. 

nipjei- mo, zj^oj 3110 flAI SEH2| MOS SHTa^Hfe TflOlM 3^(6B)2| E 19 A1IS % 

|«(i 4 )"]ii lais i^oi) a i£i «^(i2)i spisjhh- *atf ^ sid. 

-IP\H ma £AI *<EH2| MOS eehxi^EHS TflOlM 33(6B)2| EaiS*(63. 64) LH CHI SD 3ejE(16) 

7\ inwiiuiViu *aa □fe'raob. ad 33(i4)oui2i ng 3*1 ssrsspww 
an 3 tuoiI 4V, a I123011 chsi 4^4 1 ^ 6# a*«ra as ssroi 3fe«isu-. 

n ai Choi gem), i£i 3SJ(12) g TII0IM 3^(6B)01IAI MOS MliJXI^a^ ^1'^ 

o\ ioik"*£SAI (W2KW22 + W23)# 4= Si^l IfflgM, ?i§ S5TOI ?feSH31 E^ #SSI a 7101 

M 3|°| MOS eehxI^EH «Slf 4: SID. 

t£*v fs «se aa^(i3)2i 325s spu w 4= sihcb. 01 ?g°s dt 

MosM^xiiEie qigshg sd ms m^i ^es ^sw 4= sid. 

OIEf> 

^ 11 *iFH21 MOS E2HX|-*-EH# Olg^flAi 2f ^A| «EH2| TflOIJi ^ «7h i§21 Xflef 231 
e'gSJT'JE!- PMOS M?SXl±E10ilE S ^SOI ^ MSOID. 

srgsi jsjg- 

s D '*^ Ufih &0I a a,"* (HI ^IXBS BhEHI §»2I fiTII ^S21 E+711 (b)=, C : MOS Mg!XI±E12| 
^ -,° gejo ifst ^l^(Hz)l W [ID- f £50(M2| e9IOIAI 2E2i^ : R • C ■ f <1g °^E 

ii aci S9i n§2i mos Maxi^He ^tuw ^ sid. 

b Brnni piffla BhEa ^711 fgg, C : HQS MeHAI^E12| 7II0IE SSKF), R : SJCHE 13H2J 

fin SSes*H HQ SS|M 01== Hg 3*1 SIT §S2| 7H*KQm). td : MOS MgHT^EItHI fi^S^ 

i2H^Ei2i aoloe nea sssm si^i dish. 2^ §^ aiodaje *^ ^e^ ygs 71101 

S ^-SOII £&■ 



gSf AI CHI AI 



»E» g^lCHI SJESI §XIH| «71 «S!0I 2J5BAI DISH, H 

ohgEi S.Q 3*1 2g2) MOS MgHXI^EIM if 4> SiD. 

AIMA-IE l^TWl^l as a ?flOIM 2^, SD " 3^ ^?22l MOS MSHXI^EIS 



S s uil 

D. 

s nhwrui ^ijjEi bi-cjai C : MOS MSJXI^EIS) 71101^ glfCF), R : S|CHE 17H2I MD 

i f BaWkS BflOIAT 2^^! : R ■ C • f<1# °^FE« MOS MSIXI^EIg «^SH1 H7I USUI. 2 

S sl aiSais rSS %e5V ass sa 2*1 n§£J mos si^Dg 4 sjd. 

« »30B 3ina &E3I C : MOS SlbXI^EiSI 7II0IM SB(F). R : 'ajCHE 17H21 SD ^ E -^SS 

55« S'K^iVnT tdsllwSI BWHIAI 53^ : (R • C) / td < 11 a^*hE* MOS ^XliEU 

«5*Sr227l BISM. 3^ AI Wl AI E 3«S 71101^ g= aa- MOS £ 
ixiiEll 4= SiD. 

3^ JoPS oie ^"iSsi BOT . : SU MAT2I fe^l Hg 3*1 Si SS2J TIIOIM 3^2J TIIOIM 

ioi «««i"aoi. tZi soig2j 2^ p : sa 3^21 u- lib, r-<p • ■)/ a - won 

AI ggs^l llHStHI, SOI g 21 2[ «=m, MP S32J UW^g DIEI ^g*^S^i SD S^2) 37|2| «H 
m g*ll ^4= SiD. 

s wcnm [qm a^ai g-xitm Ai, a a aisish^ ran si S12 ffE» s^wi astj- aa^.^oi 
Sasfll i sti «¥a& *2i s^f iui5H>, «a s^# ji« 7311 a ai2 e>Eai ss ^ eh 
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aw, 7:1= 2| fiQ geje^ *Jgg?| nSU, 01 BEI 3=011 ^ t» 
QlOi* »8T* °J^^2S^, iE 3= £l HP 3B|e» Jill a H2 5>E*II §3^21 AKllfi 571 »1£ 

di«5ci be« v - so-- 

mp s*j 



m»JU MCI g 2? Oil Ad 2] JQg g*| S6f SSS 7J0IS 3 = LH MP gj^MCHI 2|«IAI SITEI?! IQSOfl, 

JSItim mac?). Si oil 3^21 Wil * ssfi mp ges 2*1121 3011 m ssw * so. 
a reoi off »sa saw/d. *$°\ ai a.a2&>£a gest sd^om ^saoi si 

Q. 

nm/d HP S^CHIA)2J Ilg 391 SIT 2£= £71 *4*2| SI1 a SI2 &ESI g^S ttEltfe 
^-M VBSPI IBSoT, 10sI?OT±EdDllAd2| ^2| SH S SI2 &7ESI ^01 £71 2 

^Sl =s 2*5 » CH= §E HWfeHM D>2K?). «OIM 3=2| HOIS «* Btf2| MP 23 3 

53 aoil utIi asv ^ aa. 

[[lpiah 7)101^ 3= CHI OFF S°Tg S!W££*i 71I0IE 3 = £1 MP ^ejMSf ai S SI2 BhEfl g^ 
• Sa | AJOli S7R££ SEI^H SoiM 3= £1 MP 3^§5^ gOTOS US 3*171- SI1 31 SI2 

efia g^wi erstfg oixin ss« v * sip. 

s ««*M [DB tjeca gxICHIAI. 7)101 M 33= MP g^°j MP g^OI igSF^ 5H^?* 

IDaAl MP S2!tHIA|£l as 3^1 3^ 2^= TflOlM 3= LH MP a^MI 2ISHAI =^E|7| in SOI. 

TWiI 3^21 noTi S* p 2) MP g2i 33121 10IM 971 ^ 2D. 

s tt aoi CD-E SfESI m\MM, SJCHE 17H2I MP TflOlM 3^2| JflOIS ^ i,^2| BB S! 

&&2I 3S-3 ^0)1 ^Ixfefe MP" ^01 3911 S! SI 2 MP 5t^HI SQ. 

ewx'^H^ 2*iwa MP ge f&*IS 53^11 ^= 52!^ 2M 011=. SE E^S^CHI [LEK?)..3I0I 

I 3=2 1 5i oi 1 V B«2i mp gei sai2i aois ^sw 4= sip. 

s o^tHI ms avc«i xj-xitHiAH MP ge?2| tfs^CHI Si= 7^12 MP ge?= 3311 MP g^HI SI 2 E3 
SeTI^l SESffi W3B2 E3«2| iEl t7l 01 SOU. MP g2j 3M* ail MP g^ 

5 ill ses s^ihi Bijnei-oi mp s^£i u\x\*jm $ sp. 

-1 3m 1 ^ s 53^1 Zm 5.^1-= KHmiEl S MP g2J2| Ul^ltJ. MP S^CH1A)2| 3g 3 

5 5» SS2| TllOli" 3=21 TflOIM ^ g*,f2| 901 0I£J2J mamiH?h 3¥ §^ 52!2! 3^. SQ 

g«2i bf»1« e.^ »iois ^ e*-2i aoig a»i ^> sip. 

fi BTSOl OS gRItHIAI, bl2£! l=f ^E7h *S XI 1 9! SI 2 J|g MP g 013^ • | 



M?H73^E11 gM ^ 201 BQ. 

io fe ^2i al^s i§ TiEi sssna msofl. sii a a2 *m mp g^2i hib^ 

feE7h A|2| MOS M?HX|>iEi2| 3H «SOI efglfS DIMS SE 2JP-. 

Buaoii n» »sa sxiwiai, bias* mzw ^ ai a H2 *m e>sa ^ ai 
maAi Hiissj £E^ ^= a2 mp g^n bias; §=g se^ ai ^= a2"a>E'a g 

e ttan [&= »£M SSICHIAI, HI35! 1=S SE7h SI 2 MP g2!= SI1 S 12 ?g^21 MS! 
I IshS 81 SOI Sh#*2| S^J g^CHl «3g!Q. 

HEW Uiaai g^l feE7* H|2 MP ge?» UliflS! g^S feEPl- s= ai ^= S12 ^Exl g 

a S-gCHI [[}= »EM 5XHHI Ad , MP 3SIS HgSl^ MOS M!!!7;i±E1= 5| =)))Pmi5!^ Sll 

™iu° 77) a) i ^2)i! 2g °mtm lEWIH § SOI =21 Hf =m, 71I01E 3=2| 71101 £ a g 
S« I adTSe!2| SOI 012121 B2KHH7V 3¥ 1^ 522! S?, S0I§2| =]])|1 =g7l 
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MD H§5^ MOS ea^|AEI2| TilOlM * ««21 SLU 2321 1011 3* «3tt 4< 21D. 

•m ~ap fis?s mos g?Hxi±a= ap a sis 23*^ mos j=lhxl±ekhi svc ows » soi 

Sjfck gar «g« 2£H SOI 5^1 5| =11 oHAI SSb 4: 3D. 

sSa k^gVios iLfei bhem 3*121 a* bbiw sow. . 

#71 MOS EgxiiHa. 

soi= LHOil ite}5j^ ^££1= 391 E2^£J 35111 *L>-£H 
#71 SOlI LH CHI #71 J3H ff£H 33* *B*K]| HI £a*2| HI 2 23 

5, 

#71 301 9! XII 2 ehEM 23 ZSI #71 S0IS21 2^21 aP 23S Sltflz: HI 2 £S«21 aP*B. 
#71 MP 23 #011 H0I1 £.^131 THntlAI 

#71 HP*M S7I*I££ g^aW, US 3CH£ 17HHJ aP S^Mi ^HISUl, 

(a) #71 ±^21 S^2I 5^ *OI*fe- B71I2L 

(b) #71 ±§SJ f&|2| §^ ?1D4M 7ISohW #71 MOS MfflKI±E|2| BSi SSSfe 
#71 EM (b)5. 

C : #71 MOS E2H7^E12| 7U0IM (F) 

R : #71 301E 17HS4 SCI ae|MS¥H #71 HP 23011 OI^S 21 2*1 SB 2321 XI tf (Q) 
f : #71 ig2J #e?£| S^f ^E14 (Hz) 

f £ 500Mfe°l a*ioi 21 OW, 
1 : R - C - f < 1 

m ay^^m, #71 MOS M?!!XI±E1£1 3101015 Ufift Sfe ShEM S«2| tiH 



fcJU=H 



Al 



*•=?«■ 2 xi xi 71 a rag utw, s soisss oi^chs soi 7ib#oii *«a= mos msjxi^eis 
fbi^st-n g-xi£i an aaoi sjchai, 

#71 MOS g?i!XI^E1£K 

^71 soie LHOil aejsiasssas si' k 1 ^^ hi etEH 2221, 

#71 SOlI LHOil ai^^SS #71 3911 2^^ ^U«K31 ai H2 &EH 

#71 HI a 7312 23 39 ^71 SOI#£| 232! SP 5tf©^ 7312 ES^^ £P*». 

#71 SP 2^ #011 7IIQ1M tm^im 7HXHSBAI 71IOIM S^«-^bll*Kn. 

#71 71IOIE 2!^= #71 SP^OII S7|S{ 2S S^EIDI, 

j7i sp*w S7iBjo S a^aoi, s§ s^im ^che ithsi ap a^Mi p-^ =?mm. 

(a) #71 MOS ESHXliEiOII H^Bfe i!H 311 XI 9 Al^# ¥0)t^ B71I21, 

(b) #71 SEh XI 2 AI2.HHI 71^01 #71 MOS MS!!XI^E1£J MOIOfS IB@1 B7111 ?HI 
#71 B-711 (b)=. 

C : #71 MOS M?HXI±E121 TflOlM §1P (F) 

R : #71 301E 17H°J MP gjejMS^EI #71 fiP 2^011 01=^ 2§ 2^ SS°J XI ^ (a) 
td : #71 MOS M?HXIiE10ll 2?5h= 4!S- Sltt *IS Al» (s) 
g W DH. 

td £ 50ps21 g^lOII SiCHAI, 
2 : (R • CV td < 1 
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